A locally nameless solution to the POPLmark challenge by Leroy, Xavier
HAL Id: inria-00123945
https://hal.inria.fr/inria-00123945v2
Submitted on 11 Jan 2007
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
A locally nameless solution to the POPLmark challenge
Xavier Leroy
To cite this version:
Xavier Leroy. A locally nameless solution to the POPLmark challenge. [Research Report] RR-6098,
INRIA. 2007, pp.54. ￿inria-00123945v2￿
appor t  




























INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
A locally nameless solution




Unité de recherche INRIA Rocquencourt
Domaine de Voluceau, Rocquencourt, BP 105, 78153 Le Chesnay Cedex (France)
























     B;jO^NWhBp@nBnT5VXVhBOnLNWh{lBg]]¤ACfl^N{0WhKNB{fbVh[\B^eV [;LNWhVhWhK`fbR\WhVhW Lm;BOKQmACTlp@KMLN^of¯
L`B[\^oKfl[;LNT5AfLNWZY7[\BOKBL(m\BOKf5KNKNWZKcLofbp7L`Km\B¤j\^`B[\{5BOKm@fbp@KVXBnTlp7L`B0LNB_m;BVhfQ^NB9no=\B^ono=\B*TlpUm\fbACBp7LofbVhB
KN[\^VXB9KQVZfbp\7fblB9Km;Bj@^NT5l^ofbACAfLNWhTlpGfbp@KnBS^`flj\jUT5^ML9@p\T5[@KQj@^9KMBOp5L`Tlp@KQ[\p\BSKNTlVh[;L`WXT5pnBLMLNB
B;jO^NWhBp@nBlm{lBOVXT5j\j BV! fbWZm;Bm;BV flK`KNWhKML`flp5L&m;BCj\^`B[\{5BOK¡T;YkBL^`BjkT5K`fbp7L&KM[\^&VZfj\^9KMBOp7L`f¯
L`WXT5pS¢NKNflp@K_p\T5AK¤VhT;nfb[\5£em;B9KLNB^`ACBOKf {lBOnQVXWhB[\^oKWXp7LN^`T;m;[\WXLNBGj@fb^F¥n¦gWhp\p@f@5]*T5VXVZflnos;dGTl^om;Tlp7BL
Fn§^NWZm;B5

































^`WXLMLNBOpWXp.T5^`m;Whp@fl^NJAfL`=\BAfbLNWZnKO¤<>=\Bno=@flVXVhBp\5BgW LoKMBOV  WZK>LNTB0j@^NB9KNKL`=\BOKNBgTl^`AfbVhW[9fLNWhTlpfbpUm






   T* ' T*,	
T5pLN=\B]>]¤Afb^` BR¥KNWXLNB<>=\WZKQ^`BjkTl^NLQj\^`BOKNBp7L`KL`=\BKNTlVh[;LNWhTlpL`=@fLeBm;BO{lBVhTljkBOm¤²LQ[@KNBOK
L`=\BS¡T;Yj\^`T0Tb(f5KNKNWZKcLofbp7L%V ¡T;Y0u7}7\§Q¡ub	Y3@f5K>BOVXVf5KLN=\BKNTb¯nflVXVhBOmP¢cVhT;nflVXVhJp@fbACBOVXB9KNKc£G^`Bj\^`BOKNBp\¯
LofL`WXT5pWXp7LN^`T;m;[@nBOmPR0JPF¥nO¦gWXp@p@f\5](T5VXVZflnos5dGT5^`m\Tlp7fbp@mF¥nO§^NWZm;Bl V F¥]¤vlv@7dGTl^ovb;7F¥F¥ulY3 <>=\B






=@WX5=;¯3VhB{5BV3T5p;¯3jUfbjkB^&j\^`T0Tb K&Whp7LNT.BOY7[\Wh{fbVhBp7LACBOno=Ufbp\W [B9mxj@^NT0Tb KO<>=@BOKNBTlp;¯²j@fbjkB^&j@^NT0Tb Kfb^`B
ACT7KcL`VXJKNJ7p7LoflnL`WhnQWXpp@fL`[\^NBGfbp@mm;Tp\TlLWhp0{lT5VX{5B=\WX5=\B^AfL`=\BAfL`WhnOK_D0[Uno=j\^`T7Tl Kfl^NBe=@fbp@m\VXB9m
BVhVR0JAfbp0JB0WZKMLNWhp\Cj\^NT0Tl(flK`KNWhKML`flp5LoK
 =@fbL¤Afb5BOK ]]Afb^`Sm;Wan[\VXL¤WZK L`=\BQp\BOBOmSLNTnTl^`^NB9nL`VXJ=Ufbp@m;VhB
	 
`T* 	 	
 	*r 	 











∀X. X → Xflp@m
∀Y. Y → Y
AS[@KMLRUBCL`^NB9fL`BOmflK&B9Y7[@fbV3<>=\WZK&WZKm;Wan[\VXLLNT¥f5no=\WXBO{lBCWXLN= LNT;m\f J  K&j\^`T7Tl
f5KNKNWZKcLofbp7L`KO_RkBOnfl[@KNBL`=\BOKNBT	csB^jkT7T5^KM[\j@jUT5^MLCTl^Y7[\TlLNWhBp7LKMBL`KO D0BO{lBO^`flV^`Bj@^NB9KMBOp5LofL`WXT5p@KTl
R@WXp@m\B^oK>=@f {lBGRUBOBpWhp7{5BOKMLNWh5fbLNBOmT{lBO^¤L`=\B&VZflKMLQ5uSJlBOfl^`KL`TPT{5B^onT5APBLN=@WhKQm\Wean[@V LcJ5
.­ #_ ©  ©  © sO; ­  T5VXVhT!L`=\B.[@KN[@fbVQAfbLN=\BOACfbLNWZnflVj\^`f5nL`WhnB.TbgWhm;BOp7LNWXJ7Whp\$RkTl[\pUm
{fb^`WhflR\VXB9KR0JpUfbACBOKfbp@m&Y7[\TlLNWhBp7LNWhp\L`B^`ACK[\j&LNTfbVhj\=@f¯nT5p0{lB^oKNWXT5peTb;RkTl[\pUmgp@fbACBOKO<>=@WhK
nflpRUBWhp5L`B^`p@fbVhW [BOmW L`=\WXpLN=\BVhTllWZn WXL`KNBVXcVXB9flm;Whp\eLNTep@TlACWXpUfbV7VXT5lWZnK(V ]_WXL`u 1 Y²*D0[@j\jUT5^MLTl^
fp@TlACWXpUfbVkVXT5lWZnQWXLN=\WhpfSj\^`T7TlflK`KMWZKML`fbp7LWhKKcL`WXVhVsWXpW LoKWXp; flp@nJ5;R\[;L>WhKAfb0Whp\SKNWhlp\WdUnflp7L
j\^`Tll^`BOK`KOV e<u5~ Y3 BOKNj\W L`BQL`=\BOKNBem;Wan[\VXLNWhBOKOlL`=\WZKflj\j\^`T5flno=PWZK¤fLNLN^oflnLNWh{lBRkBOnfl[@KNBQW LWhK_LN=\B
nVhT5KNBOKML¤L`T[@KN[@fbVkAfLN=@BAfL`WhnOfbV@j@^`f5nLNWZnB55VhBOf5m;Whp\L`TKcLofL`BACBp7L`KfbpUmj\^`T7Tl K L`=@fL>fb^`BQ{lBO^NJ
nVhT5KNBGLNT=@fbL>B&fb^`B&flnn[@KMLNTlACB9mL`TCKNBBgWhpLNB0L`RUT0Tl;Kflp@m^NB9KMB9fb^ono=j@fbjkB^oKO







λx. x (λy. x y)
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Γ ` τ1 <: σ1 Γ, X <: τ1 ` σ2 <: τ2
Γ ` (∀X <: σ1. σ2) <: (∀X <: τ1. τ2)
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Γ ` (∀ <: σ1. σ2) <: (∀ <: τ1. τ2)
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